Insect evolution, which spans several hundred million years, has generated the one million or so species of insects that inhabit the earth today, making the class Insecta the largest class in the animal kingdom (1) . The insects display a staggering variety of adult morphologies and occupy an enormous range of ecological niches, but despite their diversity, they all share a remarkably well conserved stage of embryonic development. This constrained, or "phylotypic," point in insect development is known as the germ-band stage and is characterized by the overt segmentation of the body and the specification of defined head, thorax, and abdomen regions in the developing embryo (2) .
From extensive genetic and molecular studies, we now have a detailed description of the events that lead up to the establishment ofthe germ-band stage embryo of the Dipteran Drosophila melanogaster, the basic outline of which is certainly familiar to most developmental biologists (for review, see refs. [3] [4] [5] . Polarity is first established during oogenesis. After form the remaining more posterior segments after gastrulation are termed intermediate-germ embryos. In at least some short-germ embryos, the postblastoderm growth phase appears to involve a subterminal zone of proliferative cells, which would suggest that segmental pattern is being generated in a cellular environment rather than the syncytial environment that is typical ofDrosophila (for review, see ref.
2).
These differences in germ type are mirrored by differences in the temporal generation of the engrailed stripes and the timing of homeotic gene expression (6) (7) (8) (9) (10) . In Drosophila, all of the engrailed stripes appear more or less simultaneously at the onset ofgastrulation (there is a slight anterior-to-posterior gradient). In grasshopper, in contrast, engrailed stripes appear well after gastrulation has started. When anterior stripes, such as those in the thorax, appear, the posterior region ofthe embryo is still forming via cell proliferation. When the more posterior stripes of the abdomen appear, extensive differentiation is already underway in the more anterior regions of the embryo. Do these apparent differences in early development reflect real differences in the molecular mechanisms used by vari (1) . Thus, pair-rule patterns are observed in Tribolium and Drosophila, both of which are relatively phylogenetically advanced, but not in grasshoppers, which are phylogenetically primitive. Although the data are certainly still very limited, one possible interpretation ofthese results is that pair-rule prepatterning evolved during the appearance ofphylogenetically advanced insects and might not have been present in the common ancestor to all insects. Further data from additional insects are needed to obtain a more complete and accurate picture ofthe evolution of insect pattern formation. In a recent paper, Kraft and Jackle (16) provide such additional data and make an important contribution to our understanding of the evolution of pattern formation in insects by presenting an analysis of molecular markers of segmentation in a Lepidopteran, Manduca sexta.
The germ type classification of the Lepidoptera has been a matter of some debate (2, 9, 17) . Perturbation experiments in both primitive and derived Lepidoptera suggest that they belong to the long-germ category (18, 19) . Some workers, however, have placed Lepidoptera into the category of intermediate-germ insects based on morphological observations (17) . Nevertheless, there is general agreement that Lepidoptera are quite closely related phylogenetically to Diptera, certainly more closely related to Diptera than to either Coleoptera or Orthoptera (the orders to which beetles and grasshoppers, respectively, belong). Kraft and Jackle (16) have cloned Manduca homologs ofthe Drosophila gap genes hunchback and Krippel, the pairrule gene runt, and the segment polarity gene wingless and examined the expression patterns of these genes during Manduca embryogenesis. The patterns they see are very similar to the corresponding expression patterns in Drosophila embryos. At the early blastoderm stage, Manduca hunchback is expressed in a broad anterior region and Manduca Kriippel is present in a band in the central region of the embryo. Manduca runt is expressed in a series of eight pair-rule stripes before the onset of gastrulation, and segmentally reiterated stripes of Manduca wingless appear in an anteriorto-posterior progression as gastrulation begins. Furthermore, the Manduca homolog of the Drosophila homeotic gene abdominal-A has been characterized and, like its Drosophila counterpart, is expressed in the presumptive abdominal region before the onset ofgastrulation (9) . In addition, a caudal homolog has been isolated from another Lepidopteran, Bombyx mori; caudal displays a similar concentration gradient from the posterior pole in both Drosophila and Bombyx, although the gradient is reported to form somewhat later in Bombyx than in Drosophila (20 (12) . The data now available suggest that an understanding of the evolution of insect patterning mechanisms will come only from studying a variety of species spanning the entire range of insect phylogeny.
